e l)EQ _ Solid Waste Disposal Facility
VIRGINIA DEPARTMENT OF Cost Estimate Form

ENVIRONMENTAL QUALITY

Facility Name: | CEC Ash Landfill | Permit No. SWP | 440
Address: | 2701 Vepco Street

City: | Chesapeake State: VA l Zip: l 23323

FA Holder: Dominion Resources Services, Inc.

Estimate Prepared By: | Golder Associates Inc.

Indicate the plan versions for which this cost estimate was prepared, identifying the following information for each plan:

Closure Plan Post-Closure Care Plan
Title: CEC Ash Landfill Closure Plan Title: i e e
Closure Care Plan
Plan Date: | May 2014 Approved: Plan Date: May 2016 Approved:
Consultant: | Golder Associates Inc. Consultant: Golder Associates Inc.
Corrective Action Plan Corrective Action Monitoring Plan
Title: nfa Title: n/a
Plan Date: | Approved: I Plan Date: Approved:
Consultant: Consultant:
Cost Estimate Summary
Total Closure Cost: $5,107,893
Total Post-Closure Cost: 52,413,485
Total Corrective Action Cost: $974,000
TOTAL: $8,495,378
References

Please indicate references used to develop this cost estimate: Closure Construction bids for Dominion's ash landfill 2008
closure construction in Clover, VA and other recent landfill construction projects in the consultant's area.

Certification by Preparer:

This is to certify that the cost estimates pertaining to the engineering features and monitoring requirements of this solid
waste management facility have been prepared by me and are representative of the design specified in the facility’s
approved Closure, Post-Closure and Corrective Action Plans. The estimate is based on the cost of hiring a third party and
does not incorporate any salvage value that may be realized by the sale of wastes, facility structures, or equipment, land
or other facility assets at the time of partial or final closure. In my professional judgment, the cost estimates are a true,
correct, and complete representation of the financial liabilities for closure, post-closure care, and corrective action of
the facility and comply with the requirements of 9 VAC 20-70 and all other DEQ rules and statutes of the Commonwealth
of Virginia.

Fal - "
Name: | Daniel McGrath, P.E. Signature: /00;«.//777 'M

Title: | Associate and Senior Consultant Date: J /m //5

Acknowledgement by Owner/Operator :

&VL& k LA‘»N wef. Signature: / M

Laveeanon gYGLﬂM@DU\J,\, \Date: EHS 0//(5(

Form CE SWDF V. July 5, 2012



Chesapeake Energy Center Ash Landfill and Bottom Ash Pond
. Suimmary-of Closure and Post-Closure Care Costs:

Fagility Landfill | BAPond _Total

Area, Acres _ .. 23 ‘ 4.2 27.2
Closure Cost $ 4,364,280 | 743613 | $ 5,107,893
Post-Closure Care Cost $ 2,170,003 | 243482 | $ 2413485

Last Revised: May2016




Worksheet CEW-01: FORMAT FOR THE ESTIMATION OF CLOSURE COSTS

CEC Ash Landfill, Permit No. 440
Chesapeake, VA

Golder Associates inc.

Page 2 of 19

I *FILL IN THE BOXES. THE REST WILL BE CALCULATED FOR YOU* — |
Soill Cap Components . .
1. Slope&Fl -~ ‘ - Convarsio
a. Areato be capped .23}{acres X 4,840yd2/ac 111,320 yd2
b. Depth of sail needed for slope and fill _ &flifiches x 1yd/36in 0.17 yd
¢ Quaritity of soll needéd . axb 18,553 yd3
d. Percentage of soil from. off-site ' T D%
e. Purchace unit cost for off-site material _ yd_3
f. Percentage of soil from. on-site L. (1-d) 100%
g Excavation unit cost (on-site material} d3 o
h. Total soil unit cost (dxe)+{fxg) $5.00 jyd3
i. Hauling, Placement and Spreading gnit cost 300 va 0
j. Compaction unit cost "50.62)|/yd3
k. Total soil unit cast h+i+] $8.62 /yd3
I Soil subtotal _ kxb $155,930
. Percent compaction C—=
Tatal Siope & Filt Cost ) Ix (1 +m) $175,923
1L Infiltration Layer Sofl
Infiltration Soil Cost
a. Areato be capped [ 7 23jacres x 4,840vd2/ac 111,320 yd2
b, Depthof infiltration soil needed [ Oflinches X 1yd/36in 0.00 yd
¢. Quantityof infiltration soil needed — axh 0 yd3
d. Percentage of soil fram off-site I
e. Purchace unit cost for off-site material $18.00}Avd3
f. Percentage of soil from on-site {1-d) 0%
g Excavation unit cost {on-site material) | G, R
h.  Total infiltration spil.unit cost - (dxe)+(Fxg) $18.00 fyd3
i. Hauling, Placement and Spredding unit cost ‘ .53 yd3
J. Compaction unit cost | &2)/yd3
k, Total infiltration soil unit cast ' h+i+] $21.62 fyd3
. Infiltration soil subtotal . kxb S0
m. Pergent carmpaction |
n. Subtotal Infiftration Soil Cost ) 1% (1+m) so
Soil Admixture Cost .
0. Areato be capped - §] ACres X 4,840yd2/at: 0 yd2
p. Soil admixture unit cost $2.85]}/yd2
q. Subtotal ddmixture cost ) axb 0
Soil Testing - -
r. Areatio be capped 28Jjacres
5. Testing unit cost [ s0.00)/acre
t. Subtotal soif testing cost S axb s0
Total Infiltration Soil Cost (soll, <rdrmixtures, and testing) n+q+t S0

130-0193




CEC Ash Landfill, Permit No. 440
Chesapeake, VA

M. Erosion Control / Protective Cover Soil
Area to be capped.
Depth of soil needed
‘Quantity of soil needed
Percentage of soll from off-site
Purchace unit cost for off-site material
Percentage of soil from on-site
Excavation unit cost {on-site materiaf)
Total eroston/protective soil unit cost
‘Hauling, Placement and Spredding unit cost
Compaction unit cost
Total soil unit cost
Eroslen/Protective soll subtotal

. ‘Percent comipaction
Total Ercsion ControlfProtective Cover Soil Cost

grrFT o FR PO o

IV. Vegetative support soll (Topsoil)
Area to be capped

Depth of topsoil needed

‘Quantity of topscil néeded
Percentage of topsoll from: off-site
Purchage unit cost for off-site material
Percentage of topsoil from on-site
Excavation-unit cost (on-site materfaf)
Total topsoil unit cost

Hauling, Placerent and Spredding unit cost
Total soil unit cost

Tatol Topsolf Cast

e smoepan oD

V. Vegetative Cover

a. Areato be vegetated
Vegetative cover (seeding) unit cost
[Ervsion control matting unit cost
Totul Vegetotive Cover Cost

n o

V1. ‘Flexible MembraneLiner -
Quantity of FML needed
‘Purchase unit cost

Installation unit.cost

Total FML unit cost

Total FML cost

g0 pw

VIl. Geosynthetic Clay Liner
Quantity of GCL rieeded.
Purchase unit cost
Installation unit cost

Total GCL unit cost

Tote! GCL Cost

a0 gao

Golder Associates Inc.

thetic Barrier & Infiltration Layers ..

[ 23facres
|~ 18jfinches

x 4,840yd2 fac
« 1yd/36in
axb
{1-d)
{gxe}+(fxg)
h+i+]
kxb
I'x{1+m)

x 4,840yd2/ac
x Tyd/36in
axb
-4
{dxe}+{fxg)

h+1
(33

ax{b+g)

111,320, yd2:
0.50 yd
55,660 yd3
0%
$15.00 fyd3
$18.62-fyd3
$1,036,389
$1,180,028
111:320 yd2
0.17 yd
18,553 yd3
0%
. $15.00 /yd3

$18.00 fye3.
$333,950

$333,200.00

Soil Cap Component Subtotal (I +1F + HI+1V +V):  $1,983,111

Geosynthetic Layers Subtotal (V1 + VIl):

Page 3 of 19

Calcutation or Conversion
x 43,560ft2/ac

b+¢c
axd

x 43,560f2/ac

b+c
axd

1,001,880 12

$0.48
-$480,902

0 f2
$0.00 ftt2

so
$480,902

130-0193
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CEC Ash Landfill, Permit No. 440

Chesapeake; VA

Sand or Gravel Drainage

Area to be capped

Depth.of sand or gravel needed
Quantity of draifage material needed
Percentege of media from off-site
Purchace unit cost for.off-site material
Percentage of material from on-site
Excavation unit cost {on-site material)
Total drainage material unit cost

Hauling, Placement and Spredding.unit cast

Compaction unit cost
Total drainage material unit cost
Drainage materfal subtotal

. Percent compaction

Totel drodnoge moterlal cost

Geotextile

Quantity of geotextlle needed
Purchase unit cost
Instaliation unit cost

Total geotextile unit cost
Total Geotextie Cost

Geonet Composite

‘Quantity of georiet composite needed
Purchase unit cost

Installagion unit cost

Total geanet composite unit cost
Totaf Geonet Composite Cost

Drainage Tile

Length of drainage tile needed
Purchase unit cost

Trenching and backfilling cost
Total drainage tile unit gost
Total Draimage Tile Cost

Golder Asseciates Inc,

23]jacres.
Qlfinchas
ST
16.490/yd3

" 8165
T 50.82)|/yd3

¢
4
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Calcuiation or Conversion

x 4,840yd2/ac
x Jyd/36in
axb

{1-d)

{dxe)+ fxg)

h+i+]
kxhb

Ix{1+m)

x 43,560ft2/ac

btc
axd

x 43,560ft2/ac

b+e¢
axd

b+c
axd

111,320 yd2
0.00 yd
0 yd3

0%
$16.49 Jyd3
S$1896 fyd3

$0.60

so

43,560 ft2

$0.16 /ft2
$7.081

1,001,820 2

s0:57 fit2-
$571,072

$115.00 /ft2
$437,000

130-0193




CEC Ash Landfill, Permit No. 440
Chesapeake, VA

XI. Drainage Channels {Stormwater Control)

Drainage benches and berms
a.  Length of drainage bench needed
b, Drainage bench unit cost
Subtotel droinage bench cost
Length of 24" drainage pipe needed
Drainage swale/berm unit cost
Subtotal drainage swale/berm cost

~pap

Rip Rap
g Quantity of Rip Rap needed
k. Rip.rap anit cost
i. Total rip rop cost
Gabian Baskets
j-  Quantity of gabian baskets needed
k. Gabian basket unit cost
|.  Subtotal gabian biasket cost

Total Stormwater Control

Landfill Gas and Groundwater Features

T ) axh
= 73 LF

SS{I/LF-

dxe
2002
$35.00d//yd2

T o gxh
gbdfi
$25 yd3

Jxk

crf+iel

$32625

$40,150

$7.000

S0

379,775

Drainage Component Subtotal (VHI + IX + X + XI+ XII):

$1,094,928

XIll. Landfill Gas Monitoring & Control Components

Landfill Perimeter System
a. Number of probes to be instalied
b. LFG prabe unit cost
¢ Subtotal LFG probe cost

Landfili Control Systems
& Area to be closed
e. Average numper of vents per acre
f. LFG vent unit cost
g Subtotal LFG vent cost
h. Length of header pipe needed
. Header gipe unit cost
j. Header pipe installation cost
k. Subtotal LFG active vent hook-up

Total Landfill Gas Management Cost

XIV. Groundwater Monitoring Components
Hydrogeologic study cost

Number of wells to be installed

GW Monitoring Well unit cost

Number of wells >'50.ft length

Additional weli length over 50 ft

Unit cost for additional wall length

Total Grouridwater Monitoring Well Cost

Bl - S -

Golder Associates Inc.

axh

dxexf

— = ||L.F
$2:79/LF

55.5901/LF

hx{i+}))

c+E+k

a+{bxc+fdxexf)

Ca }éu]ﬂlp_"ﬁ

50

so

50

51,270 {Extend wells CE/

Landfill Gas & Groundwater Features Subtotal (XIII + XIV}):

Page 5 of 19

$1,270

130-0153




CEC Ash Landfill, Permit No. 440
Chesapeske, VA

Miscellaneous

Removal and Disposal of Stockpiled Material
Quantity of stockpiled materials - .
Loading and Hauling unit cost ..S1.68]|/yd3

Disposal unit cost 525.40(/vd3

Totol Removal/Disposal Cost ax(b+c) so

2

- hvd3

a o o

XVI. Erusion/Sediment Control
a

Quantity of silt fence needed 5,000 JILF
Silt Fence unit cost . S336l/LF

Total Slit Fence Cost axb $17,780

XVIi. Landfill Access Road
Size of LF access road
Depth.of gravel needed
Deptir of asphalt needed
Total material needed
Road material unit cost
Placerrient/Spreading unit cost } 3.56||/yd3

Totol access road cost cxid+e) 57,586

% lyd/36in 0.2vyd
x 1yd/36in S 00yd
ax(b+c) 233 w3

bl I N

XVIIL. Site Security
Fencing .
3. Length of fencing needed -
b, Fence unit cost . 15:24
c. Subtotal fencing cost axb $0

Girte or Barrier

d. Number of gates reguired 1
e. Gate unit cost $1,219.20l/zate

f. Subtotal gate cost dxe §1,219

Closed Sign .
g Numbér of signs required 2
h. Sign unit cost ___ S75.00l/sign
i. Subtotal sign.cost o gxh 5150
Total site security cost cHf+l $1,369

XIX. Mobilization / Demobilization

a. Cost for mabilization/demobilization [ 545,000
Tatol mobilization/demobilization cost $45,000

Miscellaneous Subtotal (XV + ... + XIX): $71,735

Page 6 of 19
Golder Associates lnc. 1300193




CEC Ash Landfill, Permit No. 440
Chesapeake, VA

Closure Cast Subtotal (CCS): ' (14 . + XIX) 53,631,946
City Cost Index (Small City) 100%=1
Adjusted Closure Cost (ACC)
Contingency {10%): CC5x0.10 $363,195
Adjusted Closure Cost + Contingency {ACC+C) |
Engineering & Documentation:
Canstrictioh QA/QC , $12,500 / Acre $287,500
Closure Certification and CQA Report (1%) ACCx0.01 $36,319
Sﬂrvgv and as-huilts (2%) ACCx001 $36,319
Cost for survey and deed notation
Totol Engineering & Dacumentution Costs 8369,239
Total Closure Cost: ACC + Contingency + Engingering $4,364,280
Page 7 of 19

Golder Assdciates inc. 130-0193




CEC Ash Landfill, Permit No. 440

Chesapeake, VA

Worksheet CEW-02: FORMAT FOR THE ESTIMATION OF POST-CLOSURE COSTS

S RosDh RO TR

R Mo 00 oW

[E—
O -

. Total number of monitoring wells

. Total-number of sampling events/year

. Quantity of additional samples (e.g. QA/QC)
., Total samiplés per year

. ‘Control system dperating unit ¢ost
. Frequency of LFG control system Inspections

Groundwater Monitoring

. Analysis unit cost {Table 3.1 constituants) sampie
Tota! Analysis cost T

. GW Monitoring unit cost [ 53,048.00)/event
Total sampling cost
Engineering fees & reports vr

Yearly Groundwater Monitoring Cost

Landfill Gas Monitoring, Maintenance, and Control

. Total perimeter LFG-monitorinmg cost
. Frequency of suface monttoring (alr permit)
. Surface monitoring unit cost

. Frequency of LFG compliance monitoring . _O]eventsfyr
. LFG Monitoring unit cost event

Total surface monitoring cost

Control system inspection cost
Total constrol system cost
Yearly Landfill Gas Monitoring, Maintencnce, & Control Cost

Leachate Management
Quantity of leachate generated

gal/yr

On-site Leachate Management or Pre-Treatment

b.
c

On-site treatment operating unit cost
Total on-site mandgement cost

s

Leachate Dispesal

d.
. POTW disposal unit cost

. 'Pomp & Haul anit cost
. Subtotal leachate disposal unit cost

. Frequency of leachate sampling & analysis
Tota! leachate sampling & analysls cost

Private disposal unit cost

Direct discharge to POTW unit cost ‘gal
gal
Total leachate disposal cost

Leachate sampling & analysis unit cost

Yearly Leachate Management Cost

Page 8 of 19

Goider Associates Ing.

__ $2,500.00)|/sample
mplefyr:

Caleytation or Convarsion
axhb 24 samples/yr
axc 12 samplesfyr
b+c 36 samples/yr
base price, ENCO Cost Sheet, VELAP Accredited
dxe $7,560.00 Nr
f+{gxb) $13,656.00 fyr
i+ 824,650 fyr
axb 56 fyr -
dxe $0 fyr
g+(hxi) S0 fyr
crf+] S0 fyr
axb 50 Hr
d+e+f+g $0.00
axh S0 fyr
jxk $2,500.00 [yr
cti+l $2,500 fyr
130-0193




IV. Cap Maintepance & Repair
a. Closed Landfill Area

Mowing & Fertilization
b. Mowing frequency
¢ Mowing unit cost
d, Tota! mowing cost
e. Fertilizer frequency
f, PFertilizer.unit cost
8. Total fertilizer cost

Cap Erosion & Repair
‘h. Area to reseed/year
I. Reseeding unit cost
|- Total reseeding cast
k. Area of cap erosionfyear
I. Cap erosion repalr unit cost
m. Mobilization/Demebllization
n. Tota! cap erosion repair cost

Yeariy Cap Maintenance & Repair cost

V. Sediment Basin Maintenance & Repair

a. Sediment basin cleanout frequency, 1 per

b. Sediment basin cleanout unit cost

¢.. Mobilization/Demabilization

d. Toted sediment basin maintenance cost

e, Total number.of stormwater sampling locations
f. Stormwater sampling frequency

g. Total iumbér of stormiwater saniples

h. Analysis unit cost (VPDES permit parameters)
i. Totd Aralysis cost

j. Mobilization-unit cost

k. Technician field unit cost

\. Total sampling cost

m. Engineering fees & reports

n. Tatal Stormwater Sampling & Analysis cost

Yeuorly Sediment Basin Malmtenance & Repoir

VI. Vector & Rodent Control
a. \;iector,and: rodent c_ontral unlt‘cos‘t )
Yeorly Vector and Rodent Controf Cost

CEC Ash Landfill, Permit No. 440
Chesapeake, VA

_ ”"3' sits/yr
ESS‘.@ facrefvisit

1 [jvisits/yr
~ 5305.52/acrefvisit

| §2,500.00)/acre

" "52,500.00)l/acre-
$250.00}1/yr

axbxc

axexf

BRxa

hxi
0% xa

{kxlj+m

d+g+j+n

1/a

ax(b+e)

‘ 1 fllocations
‘ 1 jlevents/yr

uﬂg_— ~% : sample

= S I52.40]|/event
5157 40]|/event

exf

gxh

fx{j+k)
i+l+m

d+n

[ —zzodv

VIl. Post-Closure Care General Inspections

3. General Inspection unit ¢ost
b. Number of Inspections per year

) SS@|,I Inspection

Yearly Post-Closure Care General inspection Cost axb

54,485 fyr

57,027 Nr
7.7 acres

$19,166.67 fyr
2.3 acres

6,000 fyr
$36,679 [yr

033 event/yr
$3,500 fyr

T samiles/yr

$250 fyr

530480 [yr
51,085 fr

54,555 fyr

$2,000 fyr

5500 fyr

Golder Associates Inc.

Page §.of 19
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CEC Ash Landfill, Permit No. 440

Chesapeake, VA
Annual Post-Closure Care Cost {APCC) I+, +Vil $70,884 Jyr
Length of post-closure care (LPCC) ars
Post-Closire Care Cost ' APECxLPCC $2,126,517
City Cost Index (Small City) 100%=1 I 1
Adjusted Post-Closure Care Cost (AdjPCC) | $2.176,516.36
Engineering & Documentation W Engineering Sum $22,221
Post-Clasure Care Evaluation ‘ §14,17§l 10% of Ad] APCE
Post-Closure Care Certffication 53, 2% of Adj APGC
Cost for survey and deed niotation . :.a#.ﬂ‘ I 4500 per acre (9 acres)

{if not completed at time of iandflll closure)

FA Mechanism Maintenance Cost smsil/yr FA maintenance x LPCC $21,765.

Total Post-Closure Care Cost Post-Closure Cost + Engineering + FA Maintenance $2,170,003

Page 10of 19 130-0193
Golder Associates Inc.




CEC Bottom Ash Pond
VPDES Permit #/A0004081

Chesapaake, VA
Worksheet CEW-01: FORMAT FOR THE ESTIMATION OF CLOSURE COSTS

Golder Associates inc.

Page 11 of 19

I *FILL IN THE BOXES. THE REST WILL BE CALCULATED YOu* |

T slope&Fill Calgulation or Conversion
a. Area to be capped .4 2jatres X 4,840ydY/ac 20,328 yd2
b. Depth of soil needed for siope and fiit ﬂ inches X 1yd/36in 0.17 yd
¢.  Quantity of soil needed axb 3,388 yd3
d. Percentage of sail from off-site T D
e. Purchace unit cost for off-site material ﬁ/wa
f. Percentage of soll from on-site . (1-d) 100%
g Excavation Unit cost (on-site material} vda 0
h. Total soll unit cost {dxe}+(Fxg) $5.00 fyd3
i. Hauling, Placement and Spreading unit cost | I 0
j.  Compaction unit cost 0.62 3
k. Total soil unit cost h+i+] $8.62 fyd3
I, Sol subtotal kxb $29,205
m. Percent compaction - 109

Totol Slope & Hil Cost Ix(1+m) 832125

L Infiltration Layer Soil

Iifiltration Soif Cost
a.  Areatobe capped ] ‘4‘.§lacres x 4,840yd2/ac 20,328 yd2
b. Depth of infiltration soil needed Olinches ¥ 1yd/36in 0.00 vd
¢. Quaritity of inflitration soil needed , L aib 0 ya3
d. Percentage of solf from off-site 100!
€. Purchace unit cost for off-site material ;ﬁlﬂda
f. Percentage.of soil trom an-site T {1-d) 0%
g Excavation unit cost {on-site material) yd3
h. Totalinfiltration seil unit cost (dxe)+{fxg) $18.00 /yd3
i. Hauling, Placement and Spredding unit cost oS ydi3
j- TCompaction unit cost $0.62]|/yd3
k. Totalinfiltration sail unit cost h+l4j $21.62 fyd3
I  Infiltration soil subtotai kxb $0
m. Percent compaction [ 105
n. Subtotol Infiltration Soil Cost Ix{1+m) 80

Soil Admixture Cost
0. Areato be capped """ Oflacres % 4,840yd2/ac 0 yd2
p-- Soll admixture Gnit cost §2.85||/yei2
q. Subtotal ddmixture cost ST T T axb o

Soil Testing o e .
r. Areato be capped 28}lacres
s, Testing unit cost” .00]|/acre -
t. Subtotaf soit testing cost i - axb $0

Total infiitration Soil Cost (soll, admixtures, and testing) n+g+t so

130-0193




CEC Bottom Ash Pond

Goldér Associates Inc.

VPDES Permit #/A0004081
fi.  Erosion Control / Protective Cover Soil Chesapeake, VA
a. Areato be capped ~ 4.2cres X 4,840yd2/ac 20,328 yd2
b. Depth of sdil needed - ﬁ nches x lyd/36in 050 yd
¢ Quantity of soil needed axb 10,164 yd3
d. Percentage of soil from off-site _100/
e. Purchace unit cost for off-site material 15.0
f. Percentage of soil from én-site (1 -} 0%
g Excavation unit cost {on-site material) yd3
h. Total eroston/pretective soil unit cost . § (dxe)+{fxg) $15.00 fyd3
i. Hauling, Placement and Spredding unit cost 53.00]l/yd3
}. Compaction unit cost S0.62ll/vd3
k. Total soil unit cost hei+] $18.62 fyd3
I Erosion/Protective soil subtotal kxb $189,254
m, Percenit compaction | 1%
Tatal Erosion Control/Protective Cover Soil Cost bx (1 +m) $208,179
IV. Vegetative support soil (Topsoil) .
a, Areato be capped T 4.2]jacres. x 4,840yd2/ac 20,328 yd2
b. Depth of topsail nesded Bffinches x.1yd/36in 0.17 yd
¢. Quantity of topsoil heeded T axb 3,388 yd3
d. Percentage of topsoil from off-site 100!
e. Purchace unit cost for off-site material $15.00{/yd3
f. Percentage of topsoil from on-site L ‘ {1-d) 0%
g Excavation unit cost {on-site material) d3
h. Total topsoil ufit cost (dxe)+ (Fxg) $15.00 /yd3
i, Hauling, Placement and Spredding unit cost
j- Total sofl unit cast ) h+i $18.00 fyd3
Total Taopsoli Cost cxj $60.934
V. Vegetative Cover ‘
@ Areato be vegetated ‘ T4 gcres
b. Vegetative caver (seeding) unit cost 53,100)/acre
c. Erosion control matting unit cost 58,800]1/acre
Total Vegetative Cover Cost ax{b+c) $49,980.00
Soil Cap Component Subtotal (1 + 11+ IH + IV + V): $351,268
_Geosynthetic Barrier & Infiltration Layers
Vi, Flexibie Membrane Liner Calculation or Conversion
a. Quahtity of FML needed x 43,560ft2/ac 182,952 #t2
b. Purchase anit cost
¢. Installation unit cost
d. Total FML unit cost b+c $0.48
Total FML cost axd 587,817
Vil. Geosynthetic Clay Liner
a. Quantity of GCL needed L ‘ala'c'res X 43,560f2/ac 0 ft2
b. Purchase unit cost _ S0.004ft2
¢. InstaHiation unit cost $0, 2
d. Total GCL unit cost b+c $0.00. /ft2
Toral GCL Cost axd -$0
Geosynthetic Layers Subtotal (VI + VII): $87,817
Page 12.0f 19
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CEC Bottom Ash Pond

VPDES Pemit #VA0004081
b Chesapeake, VA
VL. Sand or Gravel Drainage _ culation or Conversia
a. Areatobe capped 4.§|acres x 4,840yd2/ac 20,328 yo2
b.. Depthof sand-or gravel needed inches X 1ydf3ein 0.00 yd
€. Quantity of drainage material needed axb 0 yd3
d. Percentage of media from off-site !
e. Purchace unlt cost for off-site material _ 516 yd3
f. Percentage of matérial from on-site ) {1-d) 0%
g. Excavation unit cost {on-site material) .
h, Taotal drainage material unit cost o T ~ {dxe}+(fxg) $16.49 fyd3
i.  Hauling, Placement and Spredding unit cost $1.65va:!3
J.  Compaction unit cost -S0.82]}/yd3
k. Total drainage material unit cost h+i+] $18.95. fyd3
. Drainage materil subtotal kxb $0.00
m. Percent compaction
Total drainage midteriol cost bx{l+m) S
IX. Geotextile .
a. Quantity of geotextile needed J%ﬁ;rzes X 43,560ft2/ac 43,560 ft2
b, Purchase unit cost 50,11
€. Installation unit cost T s0.05]/m2
d. Total geotextile unit cost b+c $0.16 ffe2
Totol Geotextile Cost axd $7,081
X Geonet Composite
a. Quantity of geonet composite needed x 43,560ft2/ac 182,952 ft2
b. Purchase unit cost
¢. Installation unit cost
d. Total geonet carmposite dnit cost b+e $0.57 ff2
Total Geonet Composite Cost axd $104,283
XI.  Drainage Tile
a. Length of drainage tile needed. .. _100jLLF
b, Puirchase tnit cost $50.004/LF
& Trenching and backfilling cost [ ses.00f/Lr
d. Total drainage tile unit cost R b+t $115.00 /f2
Totol Drainage THe Cost axd $11,500
Page 13 of 18
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XIl. Drainage Channels (Stormwater Control)

Drainage benches and berms

Length of dralnage bench naeded
Drairiage berich unit cost

Subtoral drainage bench.cost
Length of 24" drainage pipe needed
Drainage swale/berrn unit cost
Subtotul drainage swale/berm cost

meaopgw

Rip Rap
g. Quantity of Rip Rap needed
b. Rip rap.unit cost
. Totalrip rap cost

Gubian Beskets
J.  Quantity of gabian baskets needed
k. Gabian basket unit cost
I, Subtotai gablan basket cost

Total Stormwater Control

Landfifl Gas and Groundwater Features

CEG Bottom Ash Pand
VPDES Permit #VACDD4081
Chesapeake, VA

_ . B F
25||/LF

C—a
SSI/LF

200 vei2
535.00]l/yd2

Drainage Componént Subtotal (VIil + IX + X + XI+ XII):

axh

dxe

gxh

jxk

c+f+i+]

515,550

50

$7,000

S0

$22.850

$145,414

Xif. Landfill Gas Monitoring & Control Components

Landfill Perimeter System
a. Number of probes to be Installed
b. LFG probe unit cost
¢. Subtotal LFG probe cost

Landfill Control Systems

. Areato be closed

Average numker of vents per acre
LFG vent unit cost

Subtotol LFG vent cost

Length of header pipe needed
Header pipe unit cost

Header pipe installation cost
Subtotal LFG active vent hook-up

FT oo Fm om0

Total Londfill Gas Manidgement Cost

XIV. Groundwater Monitoring Components
Hydrogeologic study cast

Number of wells to be installed

GW Monitoring Well unit cost

NumbeT of welis > 50 ft iength

Additional well length.over 50 ft

Unit cost far additional well length

Total Graumdwerter Monitoring Well Cost

e o0 oe

Golder Associates Inc.

Calculation -

axb

dxexf

hx{i+])

c+g+k

a+(bxg+idxexf)

$0

$0

50
S0

s0

Landfill Gas & Groundwater Features Subtotal {XIII + XIV):

Page 14 of 19
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Miscellaneous_ . .. . .._ ..

GEC'Bottom Ash Pond
VPDES Perinit #VA0004081
Chesapeake, VA

XV,

Quantity of stockplied materials
Loading and Hauling unit:cost
Disposal unit cost

Tatal Removal/Disposal Cost

L L

XVI. Erosion/Sediment Control
Quantity of silt fence needed
b. Siit Fence unit cost

Total SHit Fence Cost

XVIL. Landfill Aecess‘Road

Size of LF ageess road;

Depth of gravel needed

Depth of asphatt needed

Total material needed

Road material unit cost
Placement/Spreading unit cost
Total geeess yoad cost

o e EE

XVIIL. Site Security

Fencing
a. Length of fencing needed
b. Fence unitcost
¢ Subtotol fencing cost

Gate or Barrier
d. Number of gates requirect
€. Gate unit cost
f.  Subtutal gate cost

Closed Sign
g Number of signs required
h.  Sign unit cost
i.  Subtotal sign cost
Yotal site security cost

XIX. Mobilization / Demobilization
a. Costfor mobilization/demabilization
Totad mobilization/demobilization cost

Reonoval and Disposal of Stockpiled Material

. 528.96])/yd3
. 56{l/yd3
e Emé;zZlEtt

$1,219.20]/gate

75.000/sign

[ $25,000]

ax{b+c)

axb

x 1yd/38in
x 1yd/36in
ax{b+c}

ex{d+e}

axb

dxe

gxh
c+f+i

55,334

0.2.vd
0.0 yd
0 yd3

so

50

50

S0

s0

$25,000

Miscellaneous Subtotal {XV + ... +XIX):

$30.334

Golder Associates Inc.
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CEC Bottom Ash Pond

VPDES Permit #VA0004081
Chesapeake, VA

Closure Cost Subtotal (CCS): {1+ ... + XIX) 5614,833
City Cost Index (Small City) 100%=1
Adjusted Closure Cost (ACC}) -
Contingency (10%): €CSx0.10 $61,483
Adjusted Closure Cost + Contingency {ACC+C) | 5575.315
Engineering & Documentation:

Construction QA/QC. $12,500 / Acre $52,500

Closure Certification and COA Réport {1%) ACCx.0:01 56,148

Survey and as-builts {2%) . ACCX0.01 .. %6148

Cost for survey and deed notation [ s25008

Total Engineering & Documentation Costs ' $67,297
Total Closure Cost: ACC'+ Contingency + Engineérifig $743,613

Page 16 of 19 .
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~ Ch&sageake NA
Worksheet CEW-02;: FORMAT FOR THE ESTIMATION OF POST-CLOSURE COSTS

CEC Bottom Ash Pond
VPDES Permit #VARI4081

I. Groundwater Monitoring

. Total number of monitdring wells

. Total nurmber of sampling events/year

. Quantity of additional samples {e.g. QA/QC)
. Tatal samples per year

. Analysls unit:cost (Table 3.1 constituents)
Total Analysis cost

. GW Monitoring unit cost

Total sampling cost

Enginegring fees E:mmm

Yeurly Groundwater Monitoring Cost

bl T - S - o T - ]

axb
axce
b+c

210.00)l/sample

o

—

dxe
f+{gxb)

i+]j

II. Landfill Gas Monitoring, Maintenance, and Control

. Frequency of LFG compliance monitoring

., LFG Monitoring unit cost

Tota! perimeter LFG monitoring cost

L Frequency of suface monitoring (alr permit)
Surface monitoring unit cost

. Total surface monitoring cost

. Control system operating unit cost

Control system Inspection cost
Tataf constrol system cost

- T - N -

Yearly Landflif Gas Monitoring, Maintenonte, & Control Cost

—
(=]
—
@ =

Leachate Management
. Quantity of leachate generated

On-site Leachate Manggement or Pre-Treatrment
b. On-site treatment operating unit cost
c. Total on-site management cost

Leachate Disposal
d. Private disposal unit cost

., POTW disposal unit cost
. Direct discharge to.POTW unit cost.
.. Punp & Haul unit cost
. Subtetal leachate disposal unit cost

Total leqchate disposal cost

Leachate sampling & analysls unit cost
. Frequency of leachate sampling & analysis
Total leachate sampling & analysis cost

—ET o T®mOME

Yeorly Leochate Monagement Cost

Golder Associates Inc.

. Frequéncy of LFG control system inspections.

vents/yr
7. 'EVEnt
ST axh
Qlfevents/yr
—

dxe

g+{hxp
c+f+j

ety

[___so.00)/ga

axb

.02]}/gal
50.0049]l/gal
500049/ gal
“50.08])/gal

2,500.00|l/sample
... _Qllsamplefyr

drasft+g
axh

ixk

c+i+l

Pags 17 of 19

0 samplasfyr
0 samplesfyr,
0 samples/yr

base price, ENCO Cost Sheet, VELAP Accredited

S0.00 fyr
$0:00 At

50 fyr

S0 jyr

S0 Ay

S0 fyr
50 fyr

S0 fyr

SU 00
$0 fyr

$0.00 fyr
50 fyr
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CEC Bottom Ash Pond
VPDES Permit #V/A0004081

) Chesapeake, VA
IV. Cap Maintenance & Repair .
a. Closed Landfill Area [C—_zgores

‘Mowing & Fertilization s s
b. Mowing frequericy . 3 Jvisits/yr
¢. Mowing unit cost 565.00]]/acre Misit
d. Totnl mowing cost CTT axbxe 5819 Nr
e. Fertilizer frequency X |visitsgyr
f. Fertilizer unit cost 300.00)/acre/visit
g. Total fertilizer cost axexf 53,260 fyr
Cap Erosion & Repair
h. Area to reseed/year . 33%xa 14 acres
i. Reseeding unit cost acre
j. Total reseeding cast hxi 53,500.00 fyr
k. Area of cap erosionfyear 10%xa 0.4 acres
I. Cap erosion repalr unit cost IL.52.500.00))/acre
m. Mobilization/Demobilization 0.00]l/yr
n. Total cap erosion repair cost {kxl}+m 51,050 fyr
Yearly Cop Muintenance & Repair cost d+g+j+n 56,629 fyr

Y. Sediment Basin Maintenance & Repair  _ o

a. Sedimént basin cléanout frequency, 1 per ‘ 12 [lyears 1/a 0.08 event/yr

b. Sediment basin cleanout unit cost $40,000]|/event '

¢. Mobilization/Demabiiization ____ 5500j/event

d. Total sedimertt bysin maintenance cost i ax{b+c) S875 fyr

&. Total number of stormwater sampling locations 1 llp_caj:ions

f. Stormwater sampling frequency <. = Jleverits/yr

g. Total number of stormwater samples ' exf 0 samples/yr

h. Analysis Onit cost (VPDES permit parameters) sample

I. Total Analysis cost T i gxh 50 Ar

|- Mobilization unit cost ~ %152 A0]/event

k. Technician field unit cost $152.40]/event

|. Total sempling cost .. fx(j+k) 80,00 fyr

m. Engineering fees & reparts ‘

n. Total Stormwater Sampling & Analysis cost itl+m S0 fyr
Yearly Sediment Basin Maintenance & Repoir d+n $875 Jyr

V1. Vector & Rodent Control

a. Vector and.rodent control unitcost [ 50
Yearly Vector and Rodent Control Cost T a s fyr

VIL. Post-Closure Care General Inspections

a. General Inspection unit ¢ost — g3 inspection
b. Number of inspections per.year
Yeorly Post-Closure Care General Inspection Cost axb 500 fyr

Page 18 of 19 130-0293
Golder Associates Inc.




CEC Bottém Ash Pond

VPDES Permit #VABI04081
Chesapeake, VA
Annual Post-Closure Care Cost (APCC) 1+..+Vl $8,004 fyr
Length of post-closure care {LPCC) |mj ars
Post-Closure Care Cost APCC x LPCC
City Cost Index (Small City) 100%=1

Adjusted Post-Closure Care Cost (AdjPCC)

Enginéering & Documentation
Post-Closure Care Evaluation
Past-Closure Care Certification

Cost for survey and deed notation
{campieted at time of landfill dosure)

FA Mechanism Maintenance Cost

Total Post-Closure Care Cost

Goldar Assorigtes Inc.

$3GILW

Engineering Sum $960
10% of Adj APCC.
2% of Adj APCC.

4500 per acre (4.2 acres)

FA maintenance x LPCC $2,401

Post-Closure Cost +Engineering + FA Maintenance $243,482
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